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Cost - Pl us- Fi xed- Fee

2. Amendment/M odification No. 3. Effective Date 4. Requisition/Pur chase Req No. 5. Project No. (If applicable)
P00004 2007JUL12 SEE SCHEDULE
6. | ssued By Code | w6Hzv | 7. Administered By (If other than Item 6) Code S2303A
U.S. ARMY TACOM LCMC DCVA GRAND RAPI DS
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8. Name And Address Of Contractor (No., Street, City, County, State and Zip Code) I:' 9A. Amendment Of Solicitation No.

ENG NEERED MACHI NED PRODUCTS | NC
N A

3111 N 28TH STREET

ESCANABA, M 49829-9318

9B. Dated (Seeltem 11)

10A. Modification Of Contract/Order No.

Ws6HZV- 06- C- 0467
10B. Dated (See Item 13)

TYPE BUSI NESS: Ot her Snmall Business Performing in U S

Code 1HUX0 | Facility Code 2006JUL20

11. THISITEM ONLY APPLIESTO AMENDMENTSOF SOLICITATIONS

I:' The above number ed solicitation is amended as set forth in item 14. The hour and date specified for receipt of Offers

I:' is extended, I:' isnot extended.
Offers must acknowledge receipt of thisamendment prior to the hour and date specified in the solicitation or asamended by one of the following methods:
(a) By completing items 8 and 15, and returning copies of the amendments: (b) By acknowledging receipt of thisamendment on each copy of the
offer submitted; or (c) By separate letter or telegram which includes a reference to the solicitation and amendment numbers. FAILURE OF YOUR
ACKNOWLEDGMENT TO BE RECEIVED AT THE PLACE DESIGNATED FOR THE RECEIPT OF OFFERSPRIOR TO THE HOUR AND DATE
SPECIFIED MAY RESULT IN REJECTION OF YOUR OFFER. If by virtue of thisamendment you desire to change an offer already submitted, such
change may be made by telegram or letter, provided each telegram or letter makesreference to the solicitation and thisamendment, and isreceived prior to the
opening hour and date specified.

12. Accountlng And Appropriation Data (If required)
ACRN: NET | NCREASE: $545, 292. 00

13. THISITEM ONLY APPLIESTO MODIFICATIONS OF CONTRACTS/ORDERS
KIND MDD CODE: A It Modifies The Contract/Order No. As Described In Item 14.

A. ThisChange Order islssued Pursuant To: FAR 52.243-2, At V, Changes-CR The Changes Set Forth In Item 14 AreMadeIn
The Contract/Order No. In Item 10A.

B. The Above Numbered Contract/Order |s Modified To Reflect The Administrative Changes (such as changesin paying office, appropriation data, etc.)
Set Forth In Item 14, Pursuant To The Authority of FAR 43.103(b).

C. This Supplemental Agreement IsEntered Into Pursuant To Authority Of:

HEIEE

D. Other (Specify type of modification and authority)

E.IMPORTANT: Contractor I:' isnot, isrequired to sign thisdocument and return copiesto the I ssuing Office.

14. Description Of Amendment/M odification (Organized by UCF section headings, including solicitation/contract subject matter where feasible.)

SEE SECOND PAGE FOR DESCRI PTI ON

Except as provided herein, all terms and conditions of the document referenced in item 9A or 10A, as her etofor e changed, remains unchanged and in full force
and effect.

15A. Name And Title Of Signer (Typeor print) 16A. Name And Title Of Contracting Officer (Typeor print)
DEREK MCALEER
DEREK. MCALEER@JS. ARMY. M L ( 586) 574- 8093

15B. Contractor/Offeror 15C. Date Signed 16B. United States Of America 16C. Date Signed
By / SI GNEDY 2007JUL12
(Signature of person authorized to sign) (Signature of Contracting Officer)
NSN 7540-01-152-8070 30-105-02 STANDARD FORM 30 (REV. 10-83)

PREVIOUSEDITIONSUNUSABLE Prescribed by GSA FAR (48 CFR) 53.243
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SECTI ON A - SUPPLEMENTAL | NFORVATI ON
Modi fi cati on PO0004 to Ws6HZV- 06- C- 0467,

1. This bilateral nodification is to revise the scope of work and add funding to the option per Section C. 6. The scope is
revised pursuant to the changes clause, FAR 52.243-2, Alternate V, Changes-Cost Rei mbursenent.

2. The follow ng changes apply:

a. Section B, CLIN 0004, narrative B0O0O1 is updated.
b. Section B, SUBCLINs 0004AC and 0004AD are added to allocate funding for the increased option effort.
C. Section B.3, the Cost, Fee, and Total Value for Option Period 1 is changed as foll ows,
Cost Fee Total Val ue

Option period 1 $ 3,076,550 $ 92,297 $ 3,168, 847

This action $ 529,410 $ 15,882 $ 545,292

Option Total s $ 3, 605, 960 $108, 179 $ 3,714,139
d. Section C. 6.4, the following is added, "In addition to the fifty (50) kits currently being installed with this option,

an additional twenty (20) kits are added to expand the validation and verification of the system The contractor shall focus the
additional kits on the Mchigan fleet of transit buses in order to limt travel and other expenses."

e. Section G the applicable Accounting and Appropriation Data reflects the increased funding.
3. In consideration of the nodification agreed to, this is a conplete and final equitable adjustnment for the Contractors

performance in support of changes contained in this nodification and their proposal for adjustment. The Contractor rel eases

the Governnent fromany and all liability under this contract for any further equitable adjustnent attributable to this
nodi fication.

4. As aresult of this nodification, the total contract value is increased by $545,292 from $6, 819, 835 to $7, 365, 127.

5. All other ternms and conditions shall remain the sane.

*** END OF NARRATI VE A0005 ***
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ITEM NO SUPPLIES/SERVICES QUANTITY |UNIT UNIT PRICE AMOUNT
SECTI ON B - SUPPLI ES OR SERVI CES AND PRI CES/ COSTS
0004 OPTION PERIOD (1) ONE
SECURI TY CLASS: Uncl assified
The total funded amount on Cin 0004
is as foll ows:
0004AA $2, 804, 000
0004AB $ 364,847
0004AC $ 497,285
0004AD $ 48,007
Total Value  $3, 714,139
(End of narrative A001)
Esti mat ed cost $3, 605, 960
Fi xed fee $ 108, 179
Total estimated cost $3, 714, 139
(End of narrative B001)
0004AC SERVI CES LI NE | TEM $ 497, 285. 00
NOUN: FYO7 EMP EXERCI SE OPTI ON #1
PRON: R372C236R3 PRON AMD: 02 ACRN: AE
AMS CD: 622601H7700
| nspection and Acceptance
I NSPECTI ON:  Desti nation ACCEPTANCE: Desti nation
Deliveries or Performance
DLVR SCH PERF COWPL
REL CD QUANTI TY DATE
001 0 SEE SECTI ON F
$ 497, 285. 00
0004AD SERVICES LINE | TEM EA $ 48, 007. 00
NOUN: NAC CORE
PRON: R372C294R3 PRON AMD: 01 ACRN: AE
AMS CD: 622601H7700
I nspection _and Accept ance
| NSPECTI ON:  Dest i nation ACCEPTANCE: Desti nation
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ITEM NO

SUPPLIES/SERVICES

QUANTITY

UNIT

UNIT PRICE

AMOUNT

Deliveries or Perfornmance

DLVR SCH PERF COWVPL
REL_CD QUANTI TY DATE
001 0 SEE SECTI ON F

$ 48, 007. 00
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B. 1 Esti mat ed Cost and Paynent

B.1.1 The estimated cost for performance of the work required under this contract is set forth in Section B. |In consideration of
performance of the work specified under the contract the Government will pay the Contractor the Estimated Cost shown under CLIN
0001. This amobunt shall constitute the estimated cost for the purpose of the Contract C ause entitled LI M TATION OF COST (Apr
1984), FAR 52.232-20, but neither the Governnent nor the Contractor guarantee the accuracy of said estinate.

B.1.2 The contractor will be paid the fixed fee stated in Section B under CLIN 0001 for the performance of work under the
contract and in accordance with the terms of the Contract Cl ause entitled FIXED FEE (Mar 1997), FAR 52.216-8. The fixed fee
together with the reinbursement of cost shall constitute full and conplete consideration for the contractor's service in connection
with the work required and perfornmed under this contract.

B.1.3 Al'l owabl e cost shall be determi ned, and payment thereof shall be provided, in accordance with the Contract O ause entitled
ALLOMBLE COST AND PAYMENT (Dec 02), FAR 52.216-7.

B. 2 Paynent

The contractor may subnmit public vouchers every two weeks for payment under this contract. The fee will be payable at the tine of
rei mbursenent of cost at the sane rate to such cost as the total fee of this contract bears to the total estinmated cost thereof,
subj ect to any withhol ding pursuant to provisions of this contract.

B. 3 Options

The options set forth in C5 and H 1 will be exercised in accordance with the cost schedule set forth bel ow

Cost Fee Total Val ue
Option Period 1 Totals $ 3, 605, 960 $108, 179 $ 3,714,139
Option Period 2 $ 4,736,080 $142,082 $ 4,878,162
Option Period 3 $ 4,736,080 $142,082 $ 4,878,162
Option Period 4 $ 4,736, 080 $142, 082 $ 4,878, 162

*** END OF NARRATI VE B0001 ***
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SECTI ON C - DESCRI PTI OV SPECI FI CATI ONS/ WORK STATEMENT
SCOPE OF WORK

C1 BACKGROUND: The goal of the Phase | and Phase Il SBIR was to develop an efficient and nodul ar advanced ther nal
managenent systemfor use on mlitary and commercial vehicles. Engineered Machined Products, |Inc.(EMP) has devel oped a conplete
thermal managenent system by reducing parasitic | osses and increasing the overall efficiency of the system This efficiency was
increased by electrifying the conponents of the thermal nanagenent systemand by inproving the oil quality used to lubricate the
system and cool the pistons. Using nore consistent, higher quality oil reduces engine wear and deterioration, inproves heat
transfer properties, and ultimately prevents thermal breakdown of the engine. Mreover, the tenperature of oil that has a nore
stabl e consistency can be nore easily controlled to a higher nonminal tenperature, thereby controlling the oil viscosity and
reducing frictional |osses.

C2 OBJECTI VES: The goal of the Phase IlIl SBIR is to produce an efficient and nodul ar advanced thermal managenent system
for use on mlitary and commercial vehicles. EMP, as an independent contractor and not as an agent of the Governnent, shall provide
all necessary labor, materials, supplies, facilities, equipnment, and engineering/technical services to produce, mlitarize and
denonstrate primary and auxiliary thermal managenent conponents and/or retrofit system (kits) that will efficiently manage thernal

| oads and the power requirenents and controls to run themon a mlitary tactical vehicle while mnimzing parasitic energy |osses.
The optimal thernal managenment systemw |l obtain a 10%inprovenent in fuel consunption, or extend the oil change interval by 100%

C3 Task 1: Mni Hybrid Systemon Transit Bus

C3.1 The contractor shall install the new thermal nanagenent conponents and/or retrofit system (kits) on the transit bus
(city transportation bus vehicle). The contractor is responsible for acquiring the transit bus.

C3.2 The contractor shall performtesting on the bus to verify conponent function, strength, vibration resistance, dust and
particul ate resistance, and overall systemrobustness. The contractor shall analyze all results and submt a technical report
describing the work perfornmed, summarizing the test results, and provide recommendations for future work in accordance with CDRL
A002.

C.3.3 The contractor shall incorporate the inprovenents to the new thermal nanagenent conponents and/or retrofit system
(kits) into their past vehicle platforns. These shall include the follow ng vehicles provided as GFE:

- FMTV: NSN 2320- 01-354-3386, S/ N 3522
- Ford Excursion: Light/MediumDuty Conmmercial Vehicle
The inproved system shall also be incorporated into other past vehicle platforms that were not supplied as GFE. These platforms

include the Freightliner Century Class S/ T, Lockheed LM 4x4, BAE FCS and MJLE, John Deere tractors and bul |l dozers, Peterbilt 387,
New Fl yer D40OLF, International variants, Kenworth T300, Volvo VNL, HMMA/, Mack Vocational, HEMIT, and the Eaton Utility vehicle.

C 4 Task 2: G| Thernmal Managenent System

C4.1 The contractor shall investigate technologies to inprove the current oil thermal managenment system devel oped under
Phase | and Phase Il. The contractor shall use existing off the shelf technol ogi es available to themvia open market or fromtheir
own conpany. These technol ogies shall include, but not be limted to the follow ng:

C4.1.1 An oil level sensor used to detect when the oil sunp level falls below the minimumallowed by the engine nanufacturer.
C4.1.2 An in-cab warning light or visual indicator telling the operator the oil needs to be replenished.

C4.1.3 An O | Exchange Flow Control Systemthat could either:

Operate oil flow based on fuel flow and not on tine
Incorporate a toggle switch control to allow the systemto operate on at |east two rates of oil being blended in the fuel.

C4.1.4 An inproved filtration systemof the oil before it is added to the fuel.

C4.1.5 An electric oil punp to be used in fluid replenishment, pre and post lubrication, auxiliary filtration or secondary
| ube and cooling.

C4.2 The contractor shall provide design changes/drawi ngs for the oil managenment system for approval to the COTR in
accordance with CDRL A003. The new design shall be able to be inplenmented as a design change for new vehicles or as a repl acenent
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kit for the legacy fleet.

C 4.3 The contractor shall finalize the nechanical design of all conmponents. The nechanical design nust be able to withstand
high levels of heat, vibration, and dust, in accordance with M L-STD 202G

C 4.4 The contractor shall build 10 (ten) initial production itens based on the approved draw ngs/proposed changes fromC. 4.2
and C. 4.3 . The contractor shall use these 10 initial production itens to conduct bench testing. The bench tests shall include, but
not be limted to:

- heat testing in accordance with nmethod 108A, page 37 of M L-STD 202G
- vibration testing in accordance with nmethod 201 A, page 67 of M L-STD 202G
- durability testing in accordance with nmethod 206, page 85 of M L-STD 202G

After successful bench testing, the contractor shall upgrade the 10 initial production itens to neet the required levels of testing
(shown above), and submit a Test Report for COR approval in accordance with CDRL A005. After COR approval, the contractor shall

build 90 additional production items in the same configuration as the upgraded 10 itens. These 100 production itens shall neet the
required levels of testing (shown above) and shall be used for vehicle testing according to the field test plan developed in C 4.5.

C. 4.5 The contractor shall prepare a fleet test plan and schedule which will require coordination and approval by TACOM i n
accordance with CDRL A002. The contractor shall propose an applicable fleet for test. The nunber of oil nanagenent units to be
integrated on engine systens and denonstrated shall be 100 total. These units will be denmpnstrated on a conbination of commerci al
vehicles, military vehicles, and commercial or nilitary engine stationary power generators. The CGovernnent will attenpt to neke

avail abl e approximately 10 military platforns, which may consist of military vehicles and/or mlitary stationary power generators. The
mlitary vehicles may include a conbination of the HWMAW, FMIV, and HEMMIT. The contractor shall provide for the installation and
testing of the inproved "On-Board-QO | - Exchange" (OBCE) systemfor these platforns. The contractor shall coordinate with TACOM on visits
to gather data fromthese denpnstrations. The minimumlength of testing is four (4) oil change intervals with a mnimumof 3,000
vehicles nmiles or 250 stationary generator run-time hours between oil changes.

C. 4.6 The contractor shall renove any hardware fromany GFE vehicle and return the GFE vehicle to its original working
condi tion.
C.5 Option 2 thru Option 4.

In the event the contracting officer exercises any or each of the four option year periods contained in Section H, the
contractor shall performthe tasks set forth in paragraphs C. 5.1 through C.5.5. The Governnent will provide a platformfor
anal ysis based on the contractor's recommendation, the results of the basic contract effort, and the availability of Governnent
vehicles. Candidate platforns/vehicles nmay include one of the foll ow ng:

A true hybrid of a light, nedium or heavy duty vehicle

A light, nedium or heavy duty comnmercial or military vehicle

An of f - hi ghway vehicle such as construction or agricul tural equipnent

A bus or urban transport vehicle

A vehicle froman ongoi ng advanced vehicle programs such as FTTS or FCS
A mlitary or comrercial vehicle with a fuel cell

Utility based vehicle

Marine application

GenSet (generator)

A conbi nation of the above.

C5.1 The contractor shall receive a government-furnished equi pnent (GFE) vehicle and shall proceed to baseline and
characterize the standard coolant & lubrication system This baseline analysis will include, but not be limted to heat rejection
needs in various |oads to include the m ni mum unl oaded vehicle and the maxi mum | oad capacity of the vehicle. The contractor shall
al so include an analysis of the thermal/oil nanagenent conponents and/or retrofit system (kits) conponents such as the val ves,
punps, fans, |evel sensors, on board oil exchange and heat exchangers which include performance, efficiency and energy |oss.

Avai l abl e data will be used wherever possible, but the contractor shall performany additional testing that proves necessary to
generate data not already available in reliable form or not available to a degree conplete enough for analysis. This data wll
identify which components of the baseline systemneed to be redesigned or reconfigured, to afford the optimal inprovenents to the
current vehicle thernal/oil managenment system

C5.2 The contractor shall nodel the vehicle's thermal managenment conponents and/or retrofit systemto performwhat-if
anal ysis and determne the optinmal configuration of a thermal/oil managenment system (kits) for that vehicle.

C.5.3 The contractor shall design, produce, and bench test the selected optimal thermal/oil managenent conponents and/ or
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retrofit system (kits). Bench tests shall include performance and efficiency of all conponents. The contractor shall define
packagi ng constraints and sel ect the best location for the thermal/oil managenent systemon the vehicle. Any failures in the
system or the conponents of the systemwill result in a redesign and retest of the system

C.5.4 The contractor shall install the new thermal/oil managenment conponents and/or retrofit system (kits) on the vehicle.

C.5.5 The contractor shall performtesting on the vehicle to verify conponent function durability and overall system
robustness. The contractor shall analyze all results and subnmit the technical report in accordance with CDRL A005. Describe the
work perforned, summarize the test results, and provide reconmendations for future work.

C. 6 Option 1.

The contractor shall performthe tasks set forth in paragraphs C. 6.1 through C.6.5. The CGovernnment will provide a
platformfor analysis based on the contractor's recomendation, the results of the basic contract effort, and the availability of
Government vehicles. Candidate vehicles/vehicle platforns may include one of the follow ng:

A true hybrid of a light, medium or heavy duty vehicle

A light, nedium or heavy duty commercial or mlitary vehicle
A bus or urban transport vehicle

A mlitary or commercial vehicle with a fuel cell

Utility based vehicle

GenSet (generator)

A conbination of the above.

C6.1 The contractor shall receive a governnent-furnished equi pment (GFE) vehicle and shall proceed to baseline and
characterize the standard coolant & lubrication system This baseline analysis will include, but not be limted to heat rejection
needs in various |loads to include the mini mum unl oaded vehicle and the maxi mum | oad capacity of the vehicle. The contractor shall
al so include an analysis of the thermal managenent conponents and/or retrofit system (kits) conponents such as the val ves, punps,
fans, |evel sensors, on board oil exchange and heat exchangers which include performance, efficiency and energy |oss. Available
data will be used wherever possible, but the contractor shall performany additional testing that proves necessary to generate data
not already available in reliable form or not available to a degree conplete enough for analysis. This data will identify which
conponents of the baseline systemneed to be redesigned or reconfigured, to afford the optinal inprovenents to the current vehicle
t hermal nmanagenent system

C. 6.2 The contractor shall nodel the vehicle's thernal managenent conponents and/or retrofit systemto performwhat-if
anal ysis and determne the optinmal configuration of a thermal nanagenent system (kits) for that vehicle.

C.6.3 The contractor shall design, produce, and bench test the selected optinal thermal nanagenent conponents and/or retrofit
system (kits). Bench tests shall include performance and efficiency of all conmponents. The contractor shall define packagi ng
constraints and sel ect the best location for the thermal managenent systemon the vehicle. Any failures in the systemor the
conponents of the systemwill result in a redesign and retest of the system

C.6.4 The contractor shall install the new thermal nmanagenment conponents and/or retrofit system (kits) on the vehicle. In
addition to the fifty (50) kits currently being installed with this option, an additional twenty (20) kits are added to expand the
val idation and verification of the system The contractor shall focus the additional kits on the Mchigan fleet of transit buses in
order to limt travel and other expenses.

C.6.5 The contractor shall performtesting on the vehicle to verify conponent function durability and overall system

robustness. The contractor shall analyze all results and subnmit the technical report in accordance with CDRL A005. Describe the
work perforned, summarize the test results, and provide reconmendations for future work.

*** END OF NARRATI VE CO001 ***
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SECTI ON G - CONTRACT ADM NI STRATI ON DATA
PRON
LI NE AVS CDY OBLG STAT/ | NCREASE/ DECREASE CUMULATI VE
| TEM M PR ACRN JOB ORD NO PRI OR AMOUNT AMOUNT AMOUNT
0004AC R372C236R3 AE 1 $ 0.00 $ 497, 285. 00 $ 497, 285. 00
622601H7700 72C236
0004AD R372C294R3 AE 1 $ 0.00 $ 48, 007. 00 $ 48, 007. 00
622601H7700 72C294
NET CHANGE $ 545, 292. 00
SERVI CE NET CHANGE ACCOUNTI NG | NCREASE/ DECREASE
NAMVE BY ACRN ACCOUNTI NG CLASSI FI CATI ON STATI ON AMOUNT
Ar ny AE 21 72040000076N6N7EP622601255Y S20113 Wb6HZV $ 545, 292. 00
NET CHANGE $ 545, 292. 00
PRI OR AMOUNT | NCREASE/ DECREASE CUMULATI VE
OF AWARD AMOUNT OBLI G AMI
NET CHANGE FOR AWARD: $ 6, 819, 835. 00 $ 545, 292. 00 $ 7,365, 127. 00
ACRN EDI _ ACCOUNTI NG CLASSI FI CATI ON
AE 21 070820400000 S20113 76N6N7E622601H7700255Y 72C236S20113 Ws6HZV
AE 21 070820400000 S20113 76N6N7E622601H7700255Y 72C294S20113 Wb6HZV
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